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$(E)$ $\frac{dx(t)}{dt}=A.x(t)+L(t, Xt)+F(t)$ .
$x(t)$ $R$ $(-\infty, a)$
$E$
, $x_{t}$ $x_{t}(\theta)=x(t+\theta)$ , $\theta\leq 0$ , $(-\infty, 0]$ .
$B$ $\phi$ : $(-\infty, \mathrm{O}]arrow E$ \
, $(E)$ :
(H-1) $A$ $E$ $c_{\mathit{0}^{-}}$ .
(H-2) $L:R\cross Barrow E$ , $L(t, \cdot)$ : $Barrow E$ .
(H-3) $F:Rarrow E$ .




$E$ $|\cdot|_{E},$ $B$ $|\cdot|_{B}$ .
. $B$ .
(B-1) $x$ : $(-\infty, \sigma+a)arrow E,$ $a>0$ , $[\sigma, \sigma+a)$ , $x_{\sigma}\in B$
, $t\in[\sigma, \sigma+a)$ :
(i) $x_{t}\in B$.
(ii) $|x(t)|_{E}\leq H|x_{t}|_{B}$ .
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(iii) $|x_{t}|_{B} \leq K(t-\sigma)\sup\{|x(s)|E : \sigma\leq s\leq t\}+M(t-\sigma)|x|\sigma B$ .
$H$ , $K,$ $M$ : $[0, \infty)arrow[0, \infty)$ , If $(t)$ , $M(t)$
, $x$ .
(B-2) (B-1) $x$ $x_{t}$ $t\in[\sigma, \sigma+a)$ B- .
$(\mathrm{B}- 1),(\mathrm{B}- 2)$ . $(-\infty, 0]$ $E$
$c_{00}$ , $BC$ .
C00\subset BC , (B-1) $c_{00}\subset B.$ .
(C) $\{\phi^{n}\}\subset c_{00}$ $(-\infty, 0]$ $\phi$
, $\phi\in B$ $B$ {’} $\phi$ .
(C) $BC\subset B$ . $BC$ $\phi$ $| \phi|_{\infty}=\sup\{|\phi(\theta)| : \theta\leq 0\}$
.
21. [3] $B$ (C) , $L$
(2.1) $|\phi|_{B}\leq L|\phi|_{\infty}$ , $\forall\phi\in BC$ .
$S(t)$ : $Barrow B,$ $t\geq 0$ ,
$[S(t)\phi](\theta)=\{$
$\phi(0)$ , $-t\leq\theta\leq 0$ ,
$\phi(t+\theta)$ , $\theta\leq-t$ ,
. $B_{0}=\{\phi\in B : \phi(0)=0\}$ , $S(t)$ $B_{0}$ $S_{0}(t)$ .
$x$ : $(-\infty, \infty)arrow E$ $[\sigma, \infty)$ , $x_{\sigma}\in B$ , (C)
(2.2) $x_{t}=y_{t}+s_{0}(t-\sigma)[x-\sigma\overline{x(\sigma)}]$ .
.
$y(s)=x(s)$ , $s\geq\sigma$ , $y(s)=X(\sigma)$ , $s\leq\sigma$ ,
$[\overline{x(\sigma)}](\theta)=x(\sigma)$ , $\theta\leq 0$ .
$(2.1),(2,2)$ .
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(2.3) $|x_{t}| \leq L\sup\{|X(_{S})| : \sigma\leq s\leq t\}+|S_{0}(t-\sigma)[x_{\sigma}-\overline{x(\sigma)}]|$ .
– :
(SE) $\{$
$\frac{dx(t)}{dt}=Ax(t)+F(t, x_{t})$ , $t>\sigma$ ,
$x_{\sigma}=\phi\in B$ .
$A$ 1 , $F$ : $R\cross Barrow E$ ,
$n,$ $f$ : $Rarrow[0, \infty)$
$|F(t, \psi)|\leq n(t)|\psi|_{B}+f(t)$ , $(t, \psi)\in R\cross B$ ,
$\text{ }\ovalbox{\tt\small REJECT}$ . $x$ : $(-\infty, \sigma+a)arrow E$ , $[\sigma, \sigma+a)$
, $x$ (SE) mild solution , (SE)
:
$(x(tx_{\sigma}=)=T \emptyset.(t-\sigma)\emptyset(0)+\int_{\sigma}t)\tau(t-s)F(_{S},$
$x_{S}ds$ , $\sigma\leq t\leq\sigma+a$ ,
22. (SE) $[\sigma, \infty)$ – .
23. $|T(t)|\leq M_{w}e^{wt}$ . (SE) $x(t, \sigma, \phi)$
$|_{Xt}(\sigma, \phi-)|_{B}$
$\leq|\phi|_{B}\{\hat{M}(t-\sigma)+K(t-\sigma)[HN(t, \sigma, \sigma)+\int_{\sigma}^{t}N(t, s, \sigma)n(S)\hat{M}(s-\sigma)ds]\}$
$+K(t- \sigma)\int_{\sigma}^{t}N(t, S, \sigma)f(s)ds$ ,
$\hat{M}(t)$ $M(t)\leq\hat{M}(t)$ ( $\hat{M}(t)=$
$\sup\{M(s) : 0\leq s\leq t\})$ ,
$N(t, s, \sigma)=M_{w}\exp\int_{s}^{t}(\max\{w, 0\}+M_{w}n(r)K(\Gamma-\sigma))dr$, $\sigma\leq s\leq t$ .
$\mathrm{f}(t)\equiv 0$ , $m(\cdot, \sigma)$ : $[\sigma, \infty)arrow[0, \infty)$
$|x_{t}(\sigma, \phi)|_{B}\leq 7n(t, \sigma)|\phi|_{B}$ .
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\S 3.
$x(t, \sigma, \phi)$ $[\sigma, \infty)$ (SE) . $B$
$\hat{T}(t),$ $t\geq 0;U(t, \sigma),\hat{K}(t, \sigma),$ $t\geq\sigma$ ,
:
$U(t, \sigma)\phi=Xt(\sigma, \emptyset)$ ,
$[\hat{T}(t)\phi](\theta)=\{$
$T(t+\theta)\emptyset(0)$ , $t+\theta\geq 0$ ,
$\emptyset(t+\theta)$ , $t+\theta\leq 0$ ,
$[\hat{I}\acute{\mathrm{t}}(t, \sigma)\phi](\theta)=\{$
$\int_{\sigma}^{t+\theta}T(t+\theta-s)F(s, X_{S}(\sigma, \phi))ds$ , $t+\theta\geq\sigma$ ,
$0$ , $t+\theta\leq\sigma$ .
$U(t, \sigma)$ (SE) . , $U(t, \sigma)=\hat{T}(t-\sigma)+\hat{\mathrm{A}}^{r}(t, \sigma)$ .
$\hat{T}(t)$ : $Barrow B,$ $t\geq 0$ , Co- .
$U(t, \sigma)$ . , $G$
$\Omega$
$\alpha_{G}(\Omega)=\inf\{d>0:\exists U_{1,2,k}U\cdots,$$U\subset G,$ $\Omega\subset\bigcup_{i=1}U_{i}k,$ $U_{i}$ $\leq d\}$
, $\alpha$ - . $G$ . $\Omega$
$\alpha(\Omega)=0$ . $G$ $T$ , \alpha -
$\alpha(T)=\inf$ { $k:\alpha(TM)\leq k\alpha(M),$ $M$ }
.
$x$ : $(-\infty, \infty)arrow E$ $X$ , $t\geq\sigma$
$X(t)=\{x(t)\in E : x\in X\}$ , $X_{t}=\{x_{t}\in B$ : $x\in X\}$ ,
$X|[\sigma, t]=\{x|[\sigma, t] : x\in X\}$
. $x|[\sigma, t]$ $x$ $[\sigma, t]$ . $(-\infty, \infty)$ $E$
$C$ .
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31. $t\geq\sigma$ , $\wedge \mathrm{X}_{\sigma}^{-}$ $B$ , $X|[\sigma, t]$
$C[\sigma, t]$ . .
(1) $(1/H)\alpha_{E}(x(t))\leq\alpha B(\lrcorner\lambda_{t}^{\Gamma})\leq K(d-\sigma)\alpha C(x|[\sigma, t])+M(t-\sigma)\alpha B(x\sigma)$ .
(2) $B$ (C) , $X_{\sigma}$ $BC$ .
(i) $\alpha_{B}(x_{t})\leq L$ nmax $\{\alpha_{B}c(\backslash x_{\sigma}), \alpha C(x|[\sigma,t])\}$ .
(ii) $\alpha_{B}(X_{t})\leq L\alpha_{C}(x|[\sigma, t])+(1+LH)\alpha(so(t-\sigma))\alpha_{B}(x_{\sigma})$ .
$L$ (2.1) .
. (1) [5] , 21 (2) (i) .
(2) (ii) . (2.2) (2) (i) (1)
$\alpha(X_{\})$ $\leq$ $\alpha(\{y_{t}\in B_{:X\in X\}})+\alpha(\{S_{\mathrm{O}}(t-\sigma)[x_{\sigma}-\overline{x(\sigma)}]$ : $x\in X\})$
$\leq$ $L\alpha(X|[\sigma, t])+\alpha(S_{\mathit{0}}(t-\sigma))\alpha(\{x_{\sigma}-\overline{x(\sigma)}$ : $X\in X\}\mathrm{I}$
$\leq$ $L\alpha(X|[\sigma, t])+\alpha(s_{\mathrm{o}(\sigma)}t-)[\alpha(x_{\sigma})+L\alpha(X(\sigma))]$
$\leq$ $L\alpha(x|[\sigma, t])+(1+LH)\alpha(S0(t-\sigma))\alpha(X\sigma)$ .
$T(t)$ E Co- , $f\in C[a, b]$ $C[a, b]$ $G_{f}$
$G_{f}(t)= \int_{a}^{t}\tau(t-S)f(s)ds$ , $t\in[a, b]$ ,
.
32. [6] $M$ $C[a, b]$ , $K=\{G_{f} : f\in M\}$ .
$\alpha(K|[a, t])\leq\gamma_{T}\sup\{\alpha(K(\tau))$ : $a\leq\tau\leq t\}$ , $t\in[a, b]$ ,
$\gamma\tau=\lim\sup_{\delta}arrow \mathit{0}+|\tau(\delta)|$ .
3.3. $a>0$ $\Omega\subset E$ .
(1) $T(t)$ $E$ Co-
$\alpha(\{T(\cdot)\Omega|[0, a]\})\leq\sup\{|T(S)| : 0\leq s\leq a\}\alpha(\Omega)$ .
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(2) $T(t)$ $E$ $C_{0}-$
(i) $\epsilon>0$ $\alpha(\{T(\cdot)\Omega|[\epsilon, a]\})=0$ .
(ii) $\alpha(\{T(\cdot)\Omega|[0, a]\})\leq\max\{1, \gamma\tau\}\alpha(\Omega)$ .
$g;[0, \infty)arrow[0, \infty)$ , $\tilde{g}$ : $[0, \infty)arrow[0, \infty)$
$\tilde{g}(t)=\{$
$\lim\sup_{Sarrow t-0}g(s)$ , $t>0$ ,
$\max\{g(\mathrm{O}),$ $\lim\sup_{S0}arrow+g(s)\}$ , $t=0$ ,
.
34 $g$
$g(t+S)\leq g(t)g(_{S})$ , $t,$ $s\in[0, \infty)$ ,
, $\tilde{g}$ .
.
35. $T(t)$ $c_{0^{-}}$ .
(1) $\alpha(\hat{T}(t))\leq C_{1}\tilde{M}(t)$ , $t\geq 0$ .
(2) $B$ (C)
$\alpha(\hat{T}(t))\leq C_{2}\tilde{\alpha}(S_{0}(t))$ , $t\geq 0$ .
$C_{1}=HK( \mathrm{O})\max\{1, \gamma_{T}\}+\tilde{M}(0)$ , $C_{2}=(1+LH)C_{1}$ .
. (1) $t=0$ . $t>0$ . $\Omega\subset B$
$0<\epsilon<t$ 31 3.3
$\alpha(\hat{T}(t)\Omega)$ $\leq$ $I\mathrm{t}’(t-\epsilon)\alpha(\{T(\cdot)\Omega(0)|[\epsilon, t]\})+M(t-\epsilon)\alpha(\hat{\tau}(\epsilon)\Omega)$
$=$ $M(t-\epsilon)\alpha(\hat{\tau}(\epsilon)\Omega)$
$\leq$ $M(t-\epsilon)[K(\epsilon)\alpha(\{\tau(\cdot)\Omega(0)|[0, \epsilon]\})+M(\epsilon)\alpha(\Omega)]$
$\leq$ $M(t- \epsilon)[HK(\epsilon)\max\{1, \gamma\tau\}\alpha(\Omega)+M(\epsilon)\alpha(\Omega)]$ .
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$\alpha(\hat{I}\acute{\mathrm{t}}(t, \sigma))=0$ , . $t\geq\sigma$ .
. $t=\sigma$ . $t>\sigma$ . $\Omega$ $B$ , 2.3
$\phi\in\Omega$
$x_{s}(\sigma, \emptyset)$ $s$ $[\sigma, t]$ .
3.1 32
$\alpha(\hat{I}\mathrm{f}(t, \sigma)\Omega)$ $\leq$ $K(t- \sigma)\alpha(\{\int_{\sigma}.T(\cdot-s)F(S, x_{s}(\sigma, \emptyset))ds|[\sigma, t]$ : $\emptyset\in\Omega\})$
$\leq$ $\gamma_{T}K(t-\sigma)\sup_{\mathcal{T}\sigma\leq\leq t}\alpha(\{\int_{\sigma}^{7}.T(_{\mathcal{T}}-S)F(s, Xs(\sigma, \emptyset))ds:\phi\in\Omega\})$ .
$\epsilon$ $0<\epsilon<\tau-\sigma$ , $[\sigma, \tau-\epsilon]$ $[\tau-\epsilon, \tau]$ .
$\int_{\sigma}^{\tau-\epsilon_{T(-S)F}}\mathcal{T}(S, X_{S}(\sigma, \phi))d_{S=}T(\epsilon)\int_{\sigma}^{\tau-\epsilon}T(\tau-\epsilon-S^{\cdot})F(S, X_{S}(\sigma, \phi))ds$ .
$T(\epsilon)$ , $\phi\in\Omega$ $E$
, $\alpha$- $0$ .
$| \int_{\Gamma-\epsilon}^{7}.\tau(\tau-S)F(_{S,x_{s}}(\sigma, \phi))ds|\leq\epsilon\sup_{0\leq u\leq t-\sigma}|T(u)|\sup_{t\leq}(\sigma\leq Sn(S)|_{X}s(\sigma, \phi)|_{B}+f(S))$ .
$\alpha$ - 2 . $\epsilon$
, $\alpha(\hat{I}C(t, \sigma))=0$ .
3.5 3.6
3.7.
(1) $\alpha(U(t, \sigma))=\alpha(\hat{T}(t-\cdot\sigma))\leq C_{1}\tilde{M}(t-\sigma)$ , $t\geq\sigma$ .
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(2) $B$ (C)
$\alpha(U(t, \sigma))=\alpha(\hat{T}(t-\sigma))\leq C_{2}\tilde{\alpha}$(so $(t-\sigma)$ ), $t\geq\sigma$ .
\S 4.
$T$ ,
$r$ $(T)$ , Nussbaum [3] :
$r_{\mathrm{e}}(T)= \lim_{narrow\infty}\alpha(Tn)^{1/}n$ .
1 (Eo) . (SE) $F(t, \psi)=$
$L(t, \psi)$ , $(\mathrm{E}_{0})$ .
$\hat{\beta}=\lim_{\infty tarrow}\frac{\log\alpha(\hat{T}(t))}{t}=\inf_{t>}\frac{\log\alpha(\hat{T}(t))}{t}$,
$\tilde{\beta}_{0}=\lim_{tarrow\infty}\frac{\log\tilde{\alpha}(S_{0}(t))}{t}$ , $\tilde{\mu}_{0}=\lim_{tarrow\infty}\frac{\log\tilde{M}(t)}{t}$
, 34 \infty $\leq\hat{\beta},\tilde{\beta}0,\tilde{\mu}\mathit{0}<\infty$ . 3.7
.
41.
(1) (B-1) $\Lambda l(t)$ $M(t+s)\leq M(t)M(s)$ , $t,$ $s\geq 0$ ,
$r_{\mathrm{e}}(U(t, s))=\Gamma_{e}(\hat{T}(t-S))=\exp(\hat{\beta}(t-S))\leq\exp(\tilde{\mu}o(t-S))$ , $t>s$ .
(2) $B$ (C)
$r_{\mathrm{e}}(U(t, S))=r_{e}(\hat{\tau}(t-S))=\exp(\hat{\beta}(t-s))\leq\exp(\tilde{\beta}_{0}(t-S)\mathrm{I},$ $t>s$ .
(1) [4] .
.
42. $T$ \ $X$ . $>r_{\text{ }}(T)$
, $R(\lambda I-^{\tau)}$ $X$ .
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43. [1] $T$ $>\alpha(T)$ $R(\lambda I-^{\tau)}$ .
. $\alpha(T^{n})\leq\alpha(T)^{n}$ .
$(\mathrm{P}\mathrm{E})$ Chow and Hale
.
$L$ $X$ , $z$ $X$ ,
$T_{X}=LX+z$ , $x\in X$ ,
$X$ $T$ .
44. [2] $I-L$ $R(I-L)$ , $\{x_{0}, Tx_{0}, \tau 2x_{0}, \cdots\}$
$x_{0}$
$T$ .
45. $(\mathrm{P}\mathrm{E})$ $\omega$ - . $\hat{\beta}<0$ . $(\mathrm{P}\mathrm{E})$ B-
\mbox{\boldmath $\omega$}- .
. $U(t, s)$ $(\mathrm{P}\mathrm{E}_{0})$ , $P=U(\omega, 0)$ .
4.1 $r_{e}(P)=r_{e}(\hat{\tau}(\omega)),=\exp(\hat{\beta}\omega).\hat{\beta}<0$ $r_{e}(P)<1$ .
42 $R(I-P)$ .
$x(t, \sigma, \psi, F)$ $(\mathrm{P}\mathrm{E})$ $x_{\sigma}=\psi$ mild solution .
$x(t, \rho, x_{\rho}(\sigma, \psi, F), F)=X(t, \sigma, ’\psi, F)$ , $\cdot$ $\sigma\leq\rho\leq t$ .
– \mbox{\boldmath $\omega$}-
$X(t+\omega, \sigma+\omega, \psi, F)=X(t, \sigma, \psi, F)$ , $\sigma\leq t$ .
–
$x(t, \sigma, \psi_{1}+\psi_{2}, F_{1}+F_{2})=x(t, \sigma, \psi 1, F_{1})+x(t, \sigma, \psi_{2}, F_{2})$ .
$x(t)=X(t, 0, \phi, F)$ $(0, \phi)\in R\mathrm{x}B$ $(\mathrm{P}\mathrm{E})$ $x_{t}$ $B$ ,
$\sup\{|x_{t}|_{B} : t\geq 0\}<\infty$ . $B$ $V$
$V\psi=P\psi+x_{\omega}(0,0, F)$ , $\forall\psi\in B$ ,
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. $P$
$V\psi=x_{\omega}(0, \psi, 0)+X\alpha)(0,0, F)=x_{\omega}(0, \psi, F)$ .
$V^{2}\psi_{=X}\omega(0, X_{\omega}(0, \psi,.F), F)$ .
$x_{\omega}(0, X\omega(0, \psi, F), F)=x_{\omega+\omega}(\omega, x\omega(0, \psi, F), F)--X_{2}\omega(0, \psi, F)$ .
$V^{2}\psi=x_{2\omega}(0, \psi, F)$.- $V^{k}\psi=x_{k\omega}(0, \psi, F)$ , $k=1,2,$ $\cdots$ . $V^{k}\phi=$
$x_{k\omega}(0, \phi, F)$ , $k=1,2,$ $\cdots$ , $B$ .
Chow and Hale 44 45 .
46 (B-1) $M(t)$ $M(t+s)\leq M(t)M(s)$ , $t,$ $s\geq 0$ ,
$K(t)$ $[0, \infty)$ . $M(t)arrow 0(tarrow\infty)$ $\omega$ - $(\mathrm{P}\mathrm{E})$ E-
$(\mathrm{P}\mathrm{E})$ \mbox{\boldmath $\omega$}- .
. $M(t)arrow 0(tarrow\infty)$ $t_{2\tilde{M}}(t)arrow 0(tarrow\infty)$ . $\tilde{\mu}<0$ ,
$\hat{\beta}<0$ . $K(t)$ $[0, \infty)$ , (B-1) E-
B . 45 .
47 $\phi\in B_{0}$ 0(t)\mbox{\boldmath $\phi$}| $[0, \infty)$ $|S_{0}(t)|$
$[0, \infty)$ . $B$ fading Inemory [3]
$|So(t)|$ $[0, \infty)$ .
48 $B$ (C) . $\alpha(S_{0}(t))arrow$. $\mathrm{O}(tarrow\infty)$
$|S_{0}(t)|$ $[0, \infty)$ . $\omega-$ $(\mathrm{P}\mathrm{E})$ E-
$\omega-$ .
. $\beta_{0}=\lim_{tarrow\infty}[\log\alpha(s0(t))]/t$ $\beta 0<0$ . $\tilde{\beta}\mathit{0}<0$ .
4.1 $\hat{\beta}<0$ . . (2.3) E- B- .
45 .
49 $B$ uniform fading mernory [3] . \mbox{\boldmath $\omega$}-
$(\mathrm{P}\mathrm{E})$ $E$ - \mbox{\boldmath $\omega$}- .
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